The Down syndrome candidate dual-specificity tyrosine phosphorylation-regulated kinase 1A phosphorylates the neurodegeneration-related septin 4.
The dual-specific kinase DYRK1A (dual-specificity tyrosine phosphorylation-regulated kinase 1A) is the mammalian orthologue of the Drosophila minibrain (MNB) protein kinase and executes diverse roles in neuronal development and adult brain physiology. DYRK1A is overexpressed in Down syndrome (DS) and has recently been implicated in several neurodegenerative diseases. In an attempt to elucidate the molecular basis of its involvement in cognitive and neurodegeneration processes, we searched for novel proteins interacting with the kinase domain of DYRK1A in the adult mouse brain and identified septin 4 (SEPT4, also known as Pnutl2/CDCrel-2). SEPT4 is a member of the group III septin family of guanosine triphosphate hydrolases (GTPases), which has previously been found in neurofibrillary tangles of Alzheimer disease brains and in alpha-synuclein-positive cytoplasmic inclusions in Parkinson disease brains. In transfected mammalian cells, DYRK1A specifically interacts with and phosphorylates SEPT4. Phosphorylation of SEPT4 by DYRK1A was inhibited by harmine, which has recently been identified as the most specific inhibitor of DYRK1A. In support of a physiological relation in the brain, we found that Dyrk1A and Sept4 are co-expressed and co-localized in neocortical neurons. These findings suggest that SEPT4 is a substrate of DYRK1A kinase and thus provide a possible link for the involvement of DYRK1A in neurodegenerative processes and in DS neuropathologies.